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B ETftBSmfc*-*-** »;r ±'J>* < «fc fcftlOm'/gOBETftffi 

2 1. tt* U7£7/U* *©£*a<Ktfl*6frtf©tt5*'?9 5 8 
aK*<*JfcLTl**»J*©B[81 9 *fcl*tt*©ISBD2 0©:frife 
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io. tt-ey 7©±cttd&**^tt <; t<j««^j»jiT^ttUT^ 

*«*©I5BB 8 * fcl*tt*©l5H 9 ©ttttttfctJ],, 

i**tft*©eai o ©««&*«. 

5/r»©tttttasaejf=4f^T. t t>m omVg ©betas 

«W*t'j7i^<itftl OmVgOB ET«a5*«r#-r* 

7^s ^i©«i*6*3*^'p*«wicji*«itt««©3-^/ ^rxmifi 
io±i:EIihTfe »K Cfl>t'j7t7/uj ttta*6fctt© 
ft 5 * * 9 5 tt*K**£ 1-4 tttttt&fe. 

1 3. 7 <!:7JWS*-*&*tt*fl* &*?*©# 1 0**9 0* 

»H*mfiSUT^*tt*©«5Bl 2©tt«4fiHS«J. 

14. tt-b'J 7«k7*5*-*"S*t*ta*&*Mi-©tt4 0**6 0* 
«K*»fi£LTC**«5ft©*aEl 2©tttttHfi£«Io 

1 5. KMflttm*'* *©J:l=3»ttLTt'46A*;:©MMU&s*tt 

1^74- 5g*ex.fxt^a^»T#^Ti^tt* 

©Cffll 2. ttJft©taffll 3*fctiW*©GaBi 4 cotttttfiflR^o ■ 
16. Kt&ft^tiO. li>&5g/f t'OI-CffttlO^ai* 

©laffll 5©ttBtffl^«j. 

1 7. tt*y 7*7/USi^5E£<tfcy7*«/£LT^*tt#© 

18. tt*y 7£7^S^*S*«J3(l©e*©a©*l£EH$n-C 
-^**U-*oil:Stt,t^*»*<l)Bil 2. tt*©ISH 
1 3 t fclitt*©ISBa 1 4 Oftstttttttt. 



28. tteft*<ttttffcfl?l:St;fr7< - HSfcSttO. l**5g© 

2 7. tt/ttaw«©±»c^ttb-rt»*^9y>A*ft^*jb> c 

©'<9i>*/>**ttttRJU&lfl:;fr7.< -^fc5«0. 1**2 0 0 g© 

2 8. tt'<5 y»>/**«ttfflfife«5l^7 <- h3/:9^20^^1 
2 0 g©*-c#aurir-*»5jt©l5ffl2 7©#*£o 

2 9. tt-fry 7*<T/V5-*A3cJE<bHr y 7 LTI-&W*© 
•SE1 9 *A:liM*©«aE2 0©£ffi. 

3 0. a-tr';7i7^5^*<#*SI8tfOB*0«Ott3i:CKSnr 

t3®2 0©#&. 
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"C^*. Mil*, ?.<-• tf/Px — ttfttt* 

c rcoj ) **j:cf**«ttt<k** c thcj ) «^oto*at*«75ja 
w*m*r«t®# c rvoFj ) ^tici*** (*«wia*i*iT-i*cs>m» 
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tttfS-tt-C, »*4*eDHC4sJ:c;CO«mfl5JtltfJbC/tt^ W*«m* 

BHtR**£DS*< k -tOfilfbAAttli. S0,ft<SO. ( r«ttttj ) IS 

<bT^i*£tt*£RjeUT8m7/W£-*/**£i;, IftjH, mmt 

j*. m$mm un *w©Joytt«#a<*fiFJ&4. 849. 399%*<a* ns. 



>6 2 - 6 8t0IKO: 4:) . 
1988^7^26BW^tDHoMierftk©}|iEgft^JB4.75g.fll8^irU > 

<btta«iflji4j5*,*j:^-^«:iamu. cc-cu, s^/x < th** - 

»Ct^lcd*tLXc^fflS14fi«Bi»fiSt» («T»cCai-r«) ***** 



*»^200mVgoaE««t57^;^i*«)25mVg^^20 

^cfi«.*^OK<bAiaifi^«5^e)i»-r*« 



fitttu, j:Et&a*»*3'tf-*::£*a&UTi**. fc->r, 

t> i t » iifi o to * -e g t 1 7 ^ s *- * v * a*8j*t»»c a * * c 

** 

* OTIS #fe.fctfM# ©WET SH>S**, Tlfl©S» I* 
earBE.TSBSfiJ Its N,R3*m*T8ffia£ffl5gT*Brun a uer, 
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©*®«l::*?-f *£T©-ffRliC©B ET«i«*4UTl^, 

**r+*7*i*iiMr$*n©ai*©*?***f u-ci>*. 
tt»©tfjfctt jf ©M{bEfci*Ki2#*i?;t * \zw?*> s r u 

a n a< w-r * sot l,x t . 

fin ^ at *a s m tt-t * ' * * * g r t m >**b m * ' ? ti 

9S rta^^faHrJ li. -try 7^:7^5 ^tcD*a*6b-tf-o»a-cm 
7fcJttf77W£^CDH8i)0«ftJilCj:oTafifc$n4a»^4?^*&S 
S3 T7/US-'>A«JE<t-trg7J tt, 7AS Mfc6fc£* 
*ttJttt*H3A«C.Z. Ianflii©#SWflF*4. 714.694*? (CtlOM^Ii 



ci-cii. 7/v-:.=.*>Afl;&to©tttttt«t?*, w*.i«BttT*i 

«MfcT/U ^*ftt<b7/Vi-«> A, RM7A'i~^AtttfO 

*d* his 7 w s ^ * Mt&to©*f8tt** g 7 tt^KS* S-fr-cn *. 
C©£*S*7=*g 7£WX.<*tt3 0 Oti^ 6 0 0 ^©aflt^jei* 
■C 1/2 2*nfltt*fc J:tf «GS3tffc», CCD* g 7tt*KS«£ 
ntV^7A5i')A{kW't«>*'J 7fwtr»ttl»3?2£WKffi{fc-r*. 

::©«» r7/us-*i»3?j£<bj *as©mtt-cmt***«, c^/vs 

^lc«U-cJ:iEU/c<ni*7^i ^-^fflt-x-b 'J 7tt* (/<;u^tt4f g 7) 



ttfb^oy hr*i?, ccxJi, «ffi«±otttt©6&A*»Jc«o-c 

L-r«tt«liKHCBft|JC6t?t e 

- h<5lf$^ls!J*UXt'J7-7/u^JI4KWfirttV7<0a« 

> h , xt»* 3 «o»tt ft -tj- > ^/n=iw^*K<kdc^*ia 

Of;tt (DTAtf-^iBm) O7o, hT*5, 

tz 3 ao*<btt«^^7'/u*<^-rf : ^ -«tf/ui>s>^^«toattjffio« 

^K5liWftttfir«Hi»( rvOFJ )©KCfe'<-*> h«^LT*?»> ; 
aSJi^ttrtO^teTFft ( TTPMJ ) OKJft^- tr> h^UT*.'^ 
BIT ( THCJ ) ©Slfggtftt^UtfciJ ; -e-UTH8Ji- 

»<b«* c rcoj ) c»fflKM^ut^4. 



*^SO,'vOttfk*ttA-*-6a*L<tt^«|ftffl*tt< *-tt**ntfli 
<S<t6. 

ETRffi«^^ BiS®tt*k**xfcT/V5 



ttT«S*anx^*»»*ft«{fc7fc*©H£«!X'*ft. C(DWJ6ttW* 

*<o#»oaffl:*c«;fcx. «te*fciittffl*tti*fflari uxr < 
-■tf/W&SlO'fciwfffcLx^*,, -©£tt^K£**xX^ftteiiU:G3 

tfi<t«i«T, *ne,^«wttg«&ftTT^kttttictt«[s*« 

*x*s«4iCO«±H,o*«&ti iB91*PT-ii> itt^xyyyf 

ir-f TY-tfA'Xj'^^wartoHc, co. a*itt(b 

«5 ( TNO.J ) *iJ:tf£tt=PttdJ* < TTPMJ ) KM UX#Bh&!ft 
OS*Miai:*J*jJ;*6aUtl»fc. 199<U£Tli* HC, COisJ:tfN 

MIC«r*JtPafi. I98i^i:*Jl^ ft 0. Z5g ( Tg/ 

HP-hrj ) fOU^;^?, 0. 1 0 g/HP-h r©W"*<(/H£*xfi 



c <ttt < * sa/kttwtux-tyr 

1 OmVg, ffSKfi^tt < ± t>W2 Om«/goaiBm*WL'rt»*. 
WA<*\ z©'<^?/XTvHtttftl 20*£180m»/g<D&Ea 
fcttUXl^r *> J: <. *UTC©A/p^^t';7li«7 0*fcl 5 0 m 
VgO*iE«*firUXHXfcJ:t*. -t** — tf/WlSttfttttt& LX»* 
p»ft t>©-cfc fj * U-C**i©£j5iiSai: LXTSfcfettT^ i ***&A/X-u 

i*a®w*ttfft7yu* * <«-t^s^) tfi<tif , ;^r*Lt/ 

W*&Bfit{ttf5<fc*fi*&fctfXffll>*ttft#55*<fcft fcCX^fttfcfct* 
*»WK:ttl^ H<^#CilC, *fe(EW«0TyU? ^t«*BttO-b y 

-ttic, --e^fflttfkttttiLrmt^iiT^ftw^K-^ftRH 
fk1»ii*fca^»^«^^otoftitiBStt&m*»«fc$-tt4/=*l>03E^ 



T-T/PS ^teK««^W^tt*mr^tttt^^--tf^ttikttl«*-#* 

jcjr, cot ';7-Trt/it»»tttt#a*ffl^^i:a8t«so, 
s o,^^a* u< nf^ttft^itttox*©a<k3& < (2< 'xft-^. 
-enn «>ffi}^r, -e©^* --tf^^Mfc^tnx^ft co*jjtc/HC» 
*t*iJia^o«<k*H> < *fr«ia*n.&c e^?aw*x 
e&^jsaof * i: s o«* b s o,-s©»«:*«j(U(w*n« c t it. g^u 

-»(cWfkRCttoftrft»*'iAitttett*tif UT^4Cit*aT* 
t, ^Wirs<-t*ftax*ft. tof2jttft«r8q<£atauj:^Xt*offij&< 

tt*ft<fc, cnidftiraafiat ux. sisHCico^sost^ 

r ft*H? V *-J**Ktf«3&«m-#-ftJffl*«*r *B6*?T 

Sk li^^c i*^uxi>ft*9j»«owoti^-r«»r-tf-*5*-^KJ:-9 



-^*S'7*fc(4T'<'S*i>/lo^'>A©ft]S*?$ A 

Tt*<6*ttmt*tt*£X,-0t*-C\ r7o-*/W- (f lot- through) J S2 

0*»£.4 0 0H«O*/v ( Tc p a i J ) tftUTtiT&Jtt'. 
c © * ft to.* w» T K ^ T MA W 14 7 o - * A/- ffi © ffl {* « g icH T 



iitr»/ 7£T*s*t»©ffi;*»cattnj:e&{b&tif*sa3-**o 

CCDe*©a&£B*W*l4MS»e&Yfc6to©*tt& UT* 
*<B* *JT±TA,Zi-tt?> C*fcl4*©ffl*IC?«E UTl>5«b U T-7 

tflitt{b***fflHf:»SUJ:**v *t<4i©&«*jM=*«tt!& 
AS rc f « WHO IC J: -7 T» Ml * *x B * • 

*ur£?st$<b7vi/5*-ta*a<Ar>-ci*s a& 

&«j*7c*«&«^BS:J4«tn©tt<b^^iir. ±Fwini,/::fr£T/flv>6 
»:a«j^e&<t^i»ici4, *ttm-cj:<)ai^n-ci^^?ir, *tfb* y 
o^aA, **->r >«B*r :/«-»Ae*, 7 * >-csr/efbLfc*BHb 

a&fc«*tf * o nS&tttt g*t**fift a ttfi£*ff ^T^SW** I4'J> 
&) tS{tS-tf-Xtttt«t4^^r5c«^e&&K4fcl4'tn©«{t«!l* 
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«Jl^ftHT*6(2R^*4, tW><5<4> *©t*»li* t©B«:©tt 
CO* U7-7/U-:-M&*Kttl4tt, -b 'J 7 i7/W ^ -^Bt^ »*fcX? 

cix£©-fc 'JTfcT^J ^-14^***5 J: Vtttt. WHt*fcl4«ttO*a* 
<D£1'£W&* CO-tr 'J 7-7/Vi^l4/ttKiO-CB<(4^f3-C«<, 

a«3<cfflf*oica- h la:*, h Lfciat*ica w/xe&a^ 



ffl^S* ftfflWUf f ^--tf^^fttfflATI4, *3f6^©-teyT-7A'i^ . 

25i^^^4. 0^-9^. »at=l4tt0. 25*>^H!?3. 0^A*« 
fl£l/T^TfcJ:<, fiE«J:a**^0^«p2 5. ffan»4|t|0^& 1 5 

^Hdcsttt:«2ffl^fHS$n*«5*Ht J -tcor(4tt^*<, tblHS^Ji, 
*?s florae 7 * »; 7-7^s ^teaww^-F^ --e , A'*>^>»»«-ia 

*i^*»»*34t^ihi a :tl^«!> r»?EW«4^J lis *-tr'J7-7 



V7-7/U^tttttfM**K*tl»X«ftU C«9I9A't, C«t'J7 
*OjfcAtUX»mffcL*:*fcfl:** (VOF) K»flD»W*?J:c;»BHl{fc, 

»«-jB^jBttt»feu«i^^ts ivo Ffta*awLxe«{b* 

:(0f<--tf;i/t>y^iiiiiT*4^tt?^ni:f|5,TKi:jS 
T-T*. £®IA#irfl8UX. COt«;7-7/P;tlli«tt«li, 

w<owic«enis,^i»?aifhUT'eo^WLfcvoF(o^^ttiii$ti* 0 c 

3 - h « ift «3 £ IC « T * © V 0 F * < 3 3 1 C ft ft* + 4 <0 4 ft & I, X lv 

at) ?^^miicottttjaa*<J:^u/c«t^r, voF©sub*«fe 

XS*„ ffl'&aStt<6ft i r&4r l J TteiCFT/Ua Ji t> ttl'MBStt 
* f lb IS 1= IS ffi ft 1 6 © £ «T < ttSES fbli *#ffX J: < £ 
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7ti7-(Ott»^Jt^tttt^fT-5w4:lc«fc^-C, 
: 1. 5©Mtt,XffttLX^«. *»W©*ttHlCl»LT1i* 

Sjjgj 

A. £B±<DB ETM«j&<1 5 0 m »/g X* Sfgfefc<t7 /U 5 
OlOOOs*, 100 O&tf-fe h/KfccJ) 
*CD*H*fiT.Bt*<5 0c cfcffl«N0PW> HMOTTTnR*nTt^»|& 



tt4*X* cn«5.©W*4 /Hi****, ft* # 6 * >f-Cfc ft 
*6 •< >^Xfc*>*l,X*ttfl5« >f-£tz*) 4 0 0B<Z>«#« 

nan C4 o o c p s i ) *trr*3-s>?-r 

^ 'j -tftaratfLfcau tox^ y h l^is*** 1 1 ot:x 

fc» 3**^X4 5 0^Offi»4>Tl^nUttl«<:ff-5C<i:«*J:0. 7* 

* *-a«=j- h $nx<r>*tfl{**M$'&#i*. 

B. /<- h ATffl^fcOtHUffiltibT/V : 1 0 5 0 gi, B 
ET**a6l**<I 6 4m*/ff07/H *S?j£ft* 'J 7*9 0 0 ffBH»X, 

Hri;7-7/vs *-Jtt!«MH*aiaa-r*. lOt'J 7tt : Ficffltt7yM - 

^©to*7/W£^A{fc%to<»fStt*S>*Stf*K, X. 
£Rc:LX«fKl,/i7/W-?Afi*c— H^-fc'J7±ftfi*SmKl, 
T*©* V 7rt®7^5 — *>AfrttS6< 1 . 3 5 OK07/1' is 1 ?^ 

ictt* .t c fcicioT, :<D7^» — •Ji-SJEfk-tr 7tA* 

-T*. ffi«=><U, ;07^;i">A«7^i^iUtffttL/T^«. 7 
/Ui^tfZ* 7 *Mifi-f *J:«2^ffiO lo^, 1981^12^ 22B 
ICjfeff$n^C. Z. lanftkS>#£BttliF»«. 714. 694^ (C*l^M^<i, ± 

l=^6*xT^«. & <toz>tiXl,^&£ 3 \z % -tr V 7 0<o$ia52lIBMoW 
7/V = -^AXSEffifbanxi^-b-'J rii. «3E{kd*lXl»ttt"fey 



7J: »? 4>*0*-5/j:!*#<blcffitta*>j*-r. tfcjt <SJ^,^^Xl^5 J; -5 
l=, -fey 7©(D* »±<5AH«<beg«Z>9IH8(*4rR«IIC7^ S S 
a*, 7^i-*-<,*/=fftKS(b$nj#*a L*>U<i*<^. CO 

7^5 i-comisizittt. ? < ~*ft>3-*»'svt%*toi3.Tzmzaar 
4a«xiia^st$nx^/x^ 0 K^«a5a*=ftT4-ty 7i«^ 

0. 2 8 9 4 k. */*#/-^7i > ( TME A J ) 

h*9 7. 5cc, «»kopco Kxzorxm«snxv^ffism*2. 

flee, «tLXtftY*>**^l 9 5 0c c£X/Tt>*, 7 5 >XBJ® 

<to**tt<bG*f&»;(?>aa**ffl^6. JbiawM*^^^^ Kr* 
Jb7^«»L//=7^s ■^**A.,xt^*iK-/i'i^ot*j|z > 
»ipH«'><£< i t>rj7lin»T-**=^<f»OMEA*An-5o K 

tr-r *i-5ictf **-c«ata*»i*f *• «6-r*<k^^tr ';7fa^*<is] 
*(07/P5 -^A9?3s^b-ty 7i:M^xt»8aaiJjc»0B^*\ 

MEAI*mt>^^. :n'»07A'i ^-isitf-tf '/ 

-«i:ru>KUT, fi^<b^«5*«A->X^*7/Wt +£* *) 7tii=?<D 
X5y-4r£l;$-tf-* 0 CO^ttWleO^- h A X» 7 * 5 

a- h S*i/ctat**lZtt$-tt-, *LX4 5 0 , C©ffi»4»TI»K£*ff-J d 



tit**), B&*<ttO. 5«/l t , ©«T*©±lc»ttUT^*-lr'; 

* >*SfcOWl. 0 0 g**li*L-C^*7/W; *-7>^-a- HC-t 

^3- h £raC«»fc*C/&*ft©7/U**7 h£«rtf7- 
7*i *-l*l*!*M**LT^6 # 

U-Ct>*iieJifc»0/<— ir>h**8cU-cJsO. cn*<ffift*nTflkO 
fl*.lfHC. CO*J:l/V0F£<K8l£tt-CKtO&J:C/ 

»m*<co*i o h ^rfe ♦» * uxcoi»«t»a 
-r*t&mt b*cco*6 > h £ a, -ct^tuntf t 
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i:J:1, 0, 0. 5, 1. 0. 2. 0fc.kCF5. Og/f t'oi^S 
ttatk^Ktt ?■* y 7-7* S. ^H4K»Wta^Ti^ 5»©*flRSti3* 

o 4 y^o-tttttr-r* 37*ffli<fc. coffin* 4 o o c p b ho 

3-^9* m*vr*3 7li* i©-fe»J7-7*J*-tttt4m©JtlC 
^«UT:^*mjfe^*«oSA&Wi=mx.T. 1. 0 0g/in»«3« 
t * 4 7 * * + 7 > ^- 3 - b © J: U T t »J 7 - 7 
*5 *-*fct*W*4*l. 95g/i n^-feaftr^T'^fc. ffijeto* 

:n^t 5 0 or -cl 0 lttotttticfct^ 

©!£{t3iirfc«tt©fc*KK**#**5 0. 0 0 0 ©ffiffiaflCJ? «fctf * 
4a-e*i2 7 5lC, 3 6 0tJ. 4 2 5 Tfc ±V5 0 O'COA'J DSKrtt 
tt$*A: 0 CO«»/r^»i, 10*©*«SU 1 OHOBHfc* 4. 5« 
OCOi, lOOOppniONO, 28. BppmO^^J', 200 
ppm©COfcJ;CF60p P m<0 S O it^A/Xi >*ttfl*8>-C* »J » * 

ur rppmj (j. »arrB75afc*jofiB**«o-ci>6. so,*s 



&1 









HC 




(x:) 




SOt 


HC 


CO 


275 


0 


8.0 


0.0 


0.0 


275 


0.5 


0.0 


2.4 


3D. 5 


275 


1.0 


6. 1 


0.0 


74.6 


275 


2.0 


16.0 


10. 0 


99.0 


275 


5.0 


30.6 


20.2 


99.5 


350 


0 


8.0 


o.o 


5.9 


350 


o.s 


4.0 


9.8 


68.3 


350 


1.0 


17.6 


31.7 


9T.9 


350 


2.0 


21.6 


87.8 


10D 


350 


5.0 


30.0 


83. 1 


too 


425 


0 


12.0 


2.6 


10.3 


425 


0.6 


11.8 


31.6 


84.3 


425 


1.0 


25.5 


66.6 


96.4 


425 


2.0 


33.3 


90.5 


100 


425 


5.0 


48.0 


91.9 


100 


500 


0 


20.0 


9.3 


9.3 


500 


0.5 


12.0 


47.4 


84.8 


500 


1.0 


28.8 


80.5 


98.5 


500 


2.0 


35.3 


83. 1 


99.5 


500 


6.0 


62.0 


88.0 


100 









*1 Jrtf-tnKM^Bl^T'o* H *\ 

y 7-7^**»l***s*-rJ: 0 t>l»< S*St*K#T. SO.tSOit: 

tut^scftac^i** *4aj6<&<£*n*o^^*>fciiO. 5g/f t J 

t2fcj;y5g/f t »ICJMP ft Tfl**tt*tfl<, S Oi<DBHb 

^,*MC^6n■Ct^* J:-5lc^ 6^*0- 5g/f t , <D*T*0>J:K# 
»J7-7A/;^ttfl[W«J:t) *np<^t* so,**so,^ 

rtB^rsRmt^urt^. ftioHcfcit/cosittT'-^ &v 

ICS f«5HC«jj»f-^^^o , K L»/iBI2JCIi. Wf«6n«J:^lC, 
e ft 6 115 © S W ft »< J:» r * 1= -o t\ X |3J H C *? J: Cf C O O SElftK h 



4tWlg/f t B *tt;tttfr*£ttJU IT* K lift 
0. 1**0. 8s/f l', X*)ff-&lz\tV)0. 5s/f t>0%«X 
££ti* S0.*$S0,'N(3ttft«*fi< f&C fctcM 

SO*S>tt<t*<fi< *nicj:^Ttt^wai«*<»# 
66*&Ao1-*i:*fc* H C & J: t?C Oft tbi£ 

**£8*itT^«34paRti<aST?ft»J, *Lr«tn^ff«5lcli. 0. 5g/ 

- ma 3 

*MTax,T*0, *®_bK, 4 6. 2ftftK<»7A'i-'?A35£<fc 
*'J7£5 3. 8fiiK©7^; *<Difc4iT-tr y 7 t7^; ^*£A,*C 

*bT*©±ICB&*0. 5g/f t'OiT5Kltd*/:fy^3 
;ot'J7-7^;t*0l HBIil. 96g/i 
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n '©MTffSUTUfc. CO-trM 7©&BW lift 1 6 4 mVgT*0 
^lT:07^^0fiffi«li«15 Om'/gT*-) fco S-3 Cc 

ta^-r* l -wt wOjtttttt«o-b v 7j£0©J:k:©* 

e&*#f&*tf, S - 3 4:«^f*2SBO^>^/l/Tli» COt'J7 
- *ttUtWI4fc-fe "J 7<k7/Ui U^JtTeA*^ 

ttS-tK *LtS- 3 A 1 tasts 3»S<3*>7*/WTM*, 
7-7/H^tta«t4®7^= ^0OJ:^Hf|r6^*»ft**fc. * 
Ott. Ciii0 3ao«iBf^^ 3 5 0^*?J:CF9 0. 0 0 0O 
&M&mzisitZHC* COfcJLtfSO^&tticHUTKIJILfc,, «fc 

CO HC SO, 

S-3Ce 80.2 37.5 4.1 

S-3 49.3 7.55 4.6 

S-3A1 94.9 56.5 8.0 

a I f Of-^li, *06A*7A/S *-©JblC$>tt&tffc»* <S-3 
A J ) *'J7<&_bl::#tt**fc«> CS-3C e) J; & 

HC**VCO<Dtt<b*UttT£0» *LT*O6A*4rt;7*iJ:0'7^ 
3 */£#&*©J:KSeL<&tt&-*fcS- 3* JtEKM 

>^*fflv^i#«^iDts**<««&n. ecru, ffiisocofe^a'H 



•sSO^Ottitl^t^affi C4. lH)Tfc->/=* S-3ttft»^ 

i' S O i©BI{bU S - 3 C e J! D fef ^ 0*«fr ^ /: (4. 6W) , L> 
*>Utt*<*, -nil, 5 O lOfflf ftttfti<fik » i I » 7 SttT S — 3 A 1 

(8. 096) if -^afcFTfc^fc. coj^ica&i i li* 

C-fctK 1. Og/I n , ©*«aT?7^StO l t-*«> a 3-hJ&<»^ 

y/u-c**itttZ(D h ncii7/n^t-d«)r N *ut*a^ 
m = V->zr^s - 3i-«i*4> h Hci4, * »J 7*4 6. 

ZHtTfrx 3. 8ffi*K£A<-Cl'5-tr »;7-7/V£ ^«ttt«H 

■eLTCOG&^&fcT lJMr-f !>»U. 95g«hy7* 

3~ h^ttfliU. £TG>ia£*:*il*T, 'J7G>affi«lil 6 

4m'/gTft!3, •eU-CC<07/VS^-©«©mfil 50m'/gT*^ 

4 2 5T*iJttf5 0 OttCh^O^^mttKL, *LT50. 0 

o o <o smaat t h c a j: c o <o * * c* s o , * s o , -scDsut 



gin 



A5 a^xiaa 








HC" 


CT) 




SOt 


HC 


CO 


275 




16.3 


10. 0 


' 96,6 


275 


S-3 


0.0 


2.4 


30.5 


275 


it«W2 


10.2 


0.0 


9.4 


350 


ifcttWl 


18.9 


86.5 


99.6 


350 


3-3 


4.0 


9.8 


68.3 


350 




12.2 


6.5 


63.1 


425 




35.5 


90.6 


99.9 


425 


S-3 


11.8 


31.6 


84.3 


425 




22.4 


18.2 


70.4 


50D 




42.2 


83.7 


99.7 


500 


S-3 


12.0 


47.4 


84.8 


500 


Jttt«2 


32.0 


31.'6 


61.0 



& 1 I I O^-^tt, 1 0 0«OIT7/l/?tt^T4ff?t'; 7* 
^<dA,Xt^Xl^>7'/HttSllCl«y*«lt** (HC) 
Vt>*) % 10 0«©aT-b';7*^T*J&7/US*-*&<£,<,-Ct>tt 
t^>yjHttt2l=M + &*Kfl;*JR (HC) Kift**«fiT* * c i *m 
UT^S. *ftB^lcK-)tt«j;-c*>*S-3{i. ^M^U^WC&HCttJft 
COoRjftl:MLTli, ^TOfiflT ^^;Wwfcv^•CIEttr * 



ir*i>T, 1 0 0H**7rt>S*-c*4£» Cifcfc 1 ) */c(il 0 0K*< 
*'J7Tfc*«tJB (JfctJ2) <DZ fc£in*ffi^fcl*»£n*Ka8t&J: 

T;ift*©fci*©tttt*fT*fc. m^2aoR»ii'i'Wi, 190 

3 2 5J**j<&;£«Jis*c; 1 0. 3 V » h Gate 
rpillar 3176.x. > i> >"C* o fc. rft&CD 2 ^GOx. > £> >*<^-*-air4$ 



l/HP-br* 
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MX' g/RP-hr* MMH' 



ase CC) 

I00*» 
. 100-200 
200-300 
300-400 
400-500 

ft*SBC CC) 



& I V 
Caterpillar 3176 

0 
0 

57.3 
30.9 
11.8 

475 



Cum in is 6BT 

o 

62.6 
36.7 

0.7 

0 

305 



0. 036 


21.6 


0. 066 


38.4 


0. 005 


3.1 


0. 003 


2.0 


0. 127 


75.3 


0.103 


59.6 


0.168 


100.0 


0. 172 


100.0 


0.123 




0.30D 




3.48 




1. 50 




5. 06 




4.34 





VOF 
StRifl 

±* 

fttS : 
HC 
CO 
NO, 



fcUfc*©**<rtt»ttwiaiatf (vof) cent*, *»iwo5 f ^--tf 

>> * LTMCKi&W 1 lCffi-> -CMa Lfc* yr^S- 3 & JtGFS - 3 

+ ^;/*s - 3 BTI4, kkm&m<Dii!M£ Ur«8*/<? y A*fflt>* 

3B©&*IZ* 1. 0 t n a O?£iaft-C7JH ^-7>^-3- 
IRStttf, *Ltl. 95g/l n'W*«*-C*iJ7~T^S ^-3- 
r * >^J© h *7*:j- h*m<?tttffc„ WTICif.-f .fc^KKfta-** 

* CtfcR4 , 4 Bib" * CT 7) "Cii, = M — 

<0*i:L* tlw *~,xz tax.*- t'T*<»£ia 

/:„ Sic, it«2. 3©55fti-7*S ( TF A A J ) fc* tff&cDifc 

sni»/<^ ;"?^a<A-»Ti***5 ';-o4>c*n«6L//c. 



£©PQ-10225/V#tt, ttlO*£300*>^*ha-A 
©#&£WT*?lT»&SftT^*tea,SM*l. 2 6c c/g©£7l 
*-CflUth6d»i:2 2 5m , /g©»EB««LtU«. -OVV 

* $ ■* « v i- m + w 'X & KB* ft f» * i4tt<tia so o * 5 y - i u -c n 

2 5'Jy hvl/0«ttt*W*^i54 0 0 c p s i ©NGK«««3-y 









s/r t 


* 


2 4 


1 0 


S-3 


t'J 7-7*5*- 


p t 


0. 


5 


X 


X 


Jtt*4 


-^r-f 7 - > y 


p t 


50. 


0 


X 


X 


H:iS4M 


-^h*7- •> y^* 


Pd-Pt 


2 5- 


5 


X 


X 


S-3 B 


-b >J 7-7*2 * 


Pd 


50. 


0 


X 


X 


Jttt4 B 


i*tT7-i/y*' 


P t 


0. 


5 


X 




&m 


KnO-ist-t'7-^y^* 


P t 


2. 


2 


X 




itttS. 3 


•>U *-F A A - 


P t 


2. 


2 


X 




H:tt6 




P d 


2 7 




X 


X 
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' :oMnO--tt7-->^t>r^B (ittS7) ICti, 9 0 
»»«o>U ^i4fi*«O~*tfTi:6*M«OMn0T«fi£$nT 

<*0. 6 g/1 n»X*-,fc. 

t>vj\,&&mt9on*9ie>nmt-T>\'i+ < tfaaj 
) tttjUinti'* * * * a- h3&<ii*3-»x^o, + ? is A 

3-Mfc**liO. 6ff/l n a T*ofc B c©«-T*i t-1± % ttio 
fr ^oot^ h °-^<&*a*w+*TiT*is&nx^5iB?i?? 

»*0. 04 3 8 c c/K^H*T*rLT^*i:#lc2 0. 3mV 

g-OAffifltttfUXl**, 

* rF A A J -tofot-TAsi + 9 

»*>-,"C*J»K *0^t7 h3fe««|*l. 8g/l n»T*^, 

U.S. Transient Cycle <ffl«*L-C^I=tiiaift ra^tt«»ftj *fc 
/* TFTPJ iB?Ji) Ctmalnn 6BT* V ^ UX, Soap 

^>^^tta^TOrfCS*ff -5 fc. U.S. Transient CyeleOKiSli. Co 
da of Federal Regulations, Title 40, Chapter 1, Subpart HO><? 
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Cunins «TC?^--tf^tvi;>naOftltT*ft$trfc B SH>*fe<t 
Utt*<&« &**<6. 2 5 y * 3 -3©Jtttt*«LX 

COKSWO 1 4 3 0 -4 0 CC, 

z.ot$K\<D2 2WCDRJI4 0 0- 5 0 0t\ 
£<&M?lffl©5 0«tDMS 00-S 5 Ot, tLt 
COtfrW© 1 4 960W5 50-56 5t. 
i*ii«S- 3 4»J:Cf S - 3 >-7M±&+ r JU i ^-V ASJ£{fc*r 
VT*46. 2MW*LT7;V**-*53. 8ft»^TU«, 
Cuuins 6BTJi>y>tffli,xaWKiH»rFTXt5tttOfe»]« C2 4 

«air>r^<o^«*»v iicflku -wT(±. 

fifcj CC*il*tt<nfctr*-*-«) tftft*, £X©»tti«l*«ZS«T**<» 
*©8!l«Lfctttt. B^^B^O^b*#Itr*BWT2 BMlCttoT 

«mufciawtttt»f^Txff'9fc4^«!>Ra*si«©5pig-cft* 0 av 



> K^ftMtUfc. C<DSEfft/<--fe> Mi, C*i6©f*K 

ft*ftxi*4#ai*ro/<~tr^ hx**„ r£tt*«ajj **rattx 
TTPMJ 

8V I 

tttt 

if^r/P HC CO NO. TPM VOF gftg ft* + flfe 

0.289 1.5 4. 34 0. 172 0.0611 0.0034 0.108 

S-3 

^5 A* 0.188 I. 11 4. 3 0. 118 0. 0256 0. 0016 0.0908 

*C» 37.4 26 0.86 31. 7 58.1 53. 1 15.9 
&tt4 

0.198 1. 26 4.22 0. 123 0. 0272 0. 0022 0. 0936 

*C 34.1 14.9 2.7 28.8 55. 4 37 13.3 
lfctB4M 

0.213 1.34 4.22 0.123 0.0302 0.0025 0.0903 

KC 29. 1 11 2.8 28.8 50.6 28. 2 16.4 
S-3B 

7? A 0. 155 1.31 4.31 0. 118 0. 0258 0. 0025 0.0897 

*C 48.3 13 0.73 31.7 57. 7 26 16.9 
Jfctt4 B 

T -9 U 0. 208 1.17* 4. 27 0. 128 0. 0359 0. 0033 0. 0888 

KC 30.7 22. 2 1.5 25.9 41.2 4.8 17.8 



r^l* 0.198 1.09 4.31 0. 135 0.0378 0.0028 0.0944 

XC 34. 1 27.2 0.79 21.5 38. 1 17.2 12.6 
ifc«2. 3 

0. 185 1.09 4.34 0. 135 0.0306 0,0049 0.0395 

96 C 38.2 27. 5 0. 1 21.5 38. 1 -43.6 7.9 

0. 135 1.61. 4.35 0. 118 0.0255 0.003 0.0895 
XC 54. 9 -0.3 -0.25 31.7 58.3 11. 4 17.1 

# * > * Cfc LX t> * . 

*V!C*iSfeitMI* % VOFffiftfc^V^ta^ffi^icMUT, S- 
3. S-3 B^^CltKBtttt^ffl^fe^aA^ttff^W^n, it«4 

«*=MOXI*. itG2. 3-^>r^*<*o*aa^m<ir)*nj:*? t>^# 
C^WK«i»ai**^UXt^*<. K«U/;*0&<D^xtDir>^/UA^ 

^cit-Bin^, »mwai* (kc, coam:cno.) cbsl 

Tfilt«!6. S-3 BfeJ:^Jttt5*<«a<OHCa^*»^LXt^-^, 
itR2. 3. it«7*JJ:c/S-34««aOCOffiiftip*^^/i, x^f- 
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HC CO NO, TPM VOF WHtt SStt + te 

0. 305 1. 65 4.4B Q. 179 0.0875 0.0039 0.108 

S-3- 

0.128 1.27 4.31 0.133 0.0284 0.001ft 0.0938 

KC* 38.4 17.9 3.3 31.3 57.9 53.8 14.1 
ifctt4 

^5 A 0.218 1.47 4.37 0.128 0.0327 0.0023 0.093 

HC 28.5 4.9 1.9 28.5 61. 6 41 13.9 
IfcBMM 

>n 0.238 1. 49 4.37 0. 13 0,0349 0.0031 0. D92 

HC 22 3.6 1.9 27.4 48.3 20.5 14.8 
S-3 8 

0.175 1.27 4.38 0. 12 0.0282 0.0022 0.0898 

HC 42.6 17. 9 1.7 33 58.2 43.8 17 
lt«6 

^■5 A 0. 22 1,69 4.42 0. 14 0. 0308 0. 0042 0. 105 
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HC 27. 9 -9.3 0.8 21.8 54. 4 -7.7 2.8 

arfc-s zt\t^ *<Dtt3L,fc»R#*t&*»a»*ia±<3«x*©ift 

S-3»tK*mi*fcftaj£a*i*ftaii, *RUb* 24*IW«<fcS*fc 
S-3*>^^*ffli^Hri»fit$H*tS**»j (,MJTT:*^fc. cos 
-3 BJfcttlCML-Cli. mm (2 4^ra*ft) »K^lfcttU-Cl 0 0* 
ffl*fUft»0;frj&<3cfi iftfc C OSC»*ai U-Cl^fco itt* 6 * x^u* 
2 45#ra*ft*-tt/=4»Oli*KWIC±< C04»4tff , * L,T 1 0 0 
WM*ifc * t>Ol*JEe*C O *f* *> to-t <t *> 1= K & c t *4*E* *. 

3**cr s-3 d *<ftAoi«i«»iijjiajEi* i o cmra© 
*3aesaufco t£->-c, ^Mtti:, *«*jG>*y 7-7*5 *-a4bm* 

♦4*1. 95g/i n^tr^ATi^ a-i>*-fhB400cpa 



T*4$. 2SftK*bTS&rt;7A$+4r5 3. 8tt*«^"C^/io 
&Jtt«Kfil. OOg/f t »fl)lt7iK *-7>^-3- h#ftfc-> 
T*K>s *©±IC£©*';7-7*5-#-Jtt«tWI4*3- Hfc, S-3. 

5 p t i-?(o^v^^o±ici*o. 6 s/f t»©*-cfiA 

S-3. 2 0 P t t&^-T*8i|©^>^^oJ:Cli2. 0 
g/f t«<3«-e£**#ttS*. 4rL-CS-3Pd4:ft^r*3*B 
©•^^^/U0Jilcii6 0 g/ r I *«D«T/<? v"> ft 
*>y >*R«ICfl*-*ttt*f*fflli;*«0. 7 8l=**.fc"5ica 

-X250 KPT^-^AViJ^JB&^Sfti&t&SIUfc* :<5t>7" 

(TPM) fcJ;UJR«HCtC0<!)a!tm:Mt«IS*4>«V I 1 1 

avu i 







HC* 


HC* 




TPM 


HC 


CO 


S-3. 5Pt 


47 


28 


7.5 


S-3. 20Pt 


48 


69 


74 


S-3P4 


48 


52 


35 



— ftLtfc'Ov :nii, s- 3*<^TH**aai*o. 5g/r i '<o 

*TfcS*<S-3 B**£A,Tt'*/Oi">Ali5 0 g/f t J T*SC 
fetter, ^Bt^«0«TUMUrS-3 tS-3 Ba<*riS*l**» 

llflcottt«&«tt^^>!/^tW«b/io 4 0 0cps I ONCK3- 
UfctOT, 0**5. 0 g/f t *\ztS&t *e&*G>l5BBTfift£ 

MHO)?* — tf/Wi>^>a»» (Cu-aJns SAE-151 Preilim Blue D 
Jesel Engine Lube Oil) £«&UfctlU /ftfiM^Wt^ett^rr CT 
CA/DTA) : ii: J:tT» C<5K^»j©^ ^7 

» (VOF) *«fi*L,T*0, *UTCOffl»7*0»««lftlCfc^T* 
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m-t 4fflOCOIWtti:U-ca««rs. H4li, ffiBaS0tfr*6OO1C<Bt5 
4. ZtOTC A*CjWjes*tfcS«ft<ti:MOT*toDTA fcf-*K«* 

*©a&&«fcfc»#«fc4ia*i*isju-cfcs) a<^*s»5iizifcw-r<5 
t$^uti'«. eE^r, 400cp B i ©taarjbica 



^^^7-501485 (13) 
-r/u* *-«ff$mi j% DTAraisuT3cA*nfcia«fc«fli!*tt* 

snag 

Caterpillar 3l76x>J> ><0#*l=l»l,XS - 3 4 J&lttlf 

ins eBTxv^^jtofc^xDR^iafltcD^tt^U** :c*HO* 
>^>*ffl^r|SJl>*&S^tt«Jtt|« (9^>fx60ft*^ 6. 

>ttft«lc*f-r«ttttfcKttO. 6 0 7T*ofc. «0IfiOt*tt3OO 
TNr LT*;*:fitfr*tt 5 3 0 riCf *J£tttti*»H 5 KBJfi Ufc<0 

X 

MIX 

HC CO NO. TPM VQF gtgttt ft* + fife 

0. 123 3.48 8.06 0. 168 0. 0363 0. 0052 0. 1265 

S - 3 

0.1566 2.5 4.95 0.138 0.0213 0.0039 0. 1128 

WC 54 28.2 2.2 17.9 41.3 25 10.8 



lit* 4 

0.0833 1. 78 B.02 0.177 0.017 0.0217 0.1383 
HC 32.3 20.7 0.8 -6.4 53.2 -317 -0.3 

ft] XUSnU/=tt«lifcV*T, S-3Ai«li±ttT&a**17. 
9«ffi<t*t»UVOF*4 1. 3X0£< Attt4«rv 
3. 2H©8l*VOF«4>***Tfi^sa<£tt?!BK*eD* 

3 I 7*ffil*Rtttt#l&«*i*£LTt**:&^T*.6« C OJtU 4 tr 
©Caterpillar 3176* ><Offiffl»»a*T*Ciaatt*^ 
«li£feU*«RIIi» S-3«t8**6ia«l»til«* 2 59ffi< U tt^T 

- 3tott*-eoCuMina 6BTi>y >-Cffll*fc* XKf t Caterpillar 317 
6x. > y >Tffl Wi^ffa^tiT J:tf V O F Jfcsfc U-^/H^ffil^Oli. 

c<ocaierpuiarx>y >tt«-caia-r*x>y >-tr-r XrzifcttUT* 

©AiKf*ffl6<'h$C>C it, «10Catarplllarx^^>crj^»rtlC&4 



**fc»*H:ttr*Bl&T3«©Jt«*>y/i' [Ztizvi-? Cik« 1 

1 • it«2t»^r/S-3 *-»*M=3fctt«J 1 OttfVKtt-, -cww-r* C 
iT, Eftj&*l. B-f v*"C&£:&<3 -f >9-OtffitWtS 4 0 0 c p 

<o*rc*»*i o»A-»r^*a#e3i:&^>r^*a*<-ciirj;-,T, 

T^5eftR4««r, 7/H^-*53. 8fi««*s J:Cf T A, £ x^ A« 
?E<t-try 7*46. 2M*&A-en«*'J y-«att«ojb 
i:(4!S*fc. l^Offlttlclfc-S S- a^^T'A'ICIi, r/us 

-c^*-tryr-r/i/£^«iaw«cD±(ce&*o. 5g/f t'tO*T 

^Itt^-tr/cd^ CCr«* t06^fflO*»t*07/Uii-)i»S}£ 
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5"C. 3 5 0r. 4 25r*J:tf5 0 0 Xoflfltir is^X 5 0. 0 0 0 

fc^cjgo. ooo®eHi»KTtt»ufc. coxximi ofc«tc;ja 

0«, 58**1 OH, C0^4. NOtlOOOpp 
m, 'v7*>*28. 5 7 ppm <2 0 0 ppm<DC,«ft7}<*^ffl^) 
, CO*28. 6Ppm, SO,*5 0 p pm^tfctJ, -fccottSfi 

TppinJ tttffl^l 0 0^£fc9<38B*A?fcl,rv>4) . Ctt£©ff 



275X3 

3 5 or 

A 2 SIC 



50. OOOSV 

CO HC SO. 

99. 5 68.6 56.9 

99.5 83.0 76.9 

100 87.4 94.3 



90. OOOSV 
CO HC SOi 

94.9 52.4 29.4 
96.5 70.5 58.5 



5 0 OTC 
it«2 

2 7 5t 

3 5 or 

4 2 sr 

5 o or 
ttfci i 

2 7 sr 
35or 
4 2 sr 
soor 

S-3 
27 5t 

3 5 or 

4 2 sr 
soor 



tSO^^SO.^Rftli, «fitt»a*Tfe*2 7 5"C*fJ;£;9 0. 

o o oo%ffiiBja{oi-c**b^«icw< , tto-cwtattJ)^*iz<fei;* 

Cti^UTt^. Jt«^>V/Uite2^BlKttt*£feU*-**«Ultta! 



JOO 


89.0 


92. 2 








100 


52.5 


— 


98.5 


47.6 


8.0 


99.0 


77.5 


11.8 


96.9 


61.7 


9.8 


99.0 


84.2 


31.4 


96.0 


74.4 


23.5 


98. 1 


SO. 7 


47.1 


95.5 


73.2 


37.3 


97.1 


16.7 


0.0 . 


84.7 


4.8 


2.0 


99.0 


54.5 


2.0 


93.0 


41.0 


2.0 


99.5 


75.0 


23.6 


97.0 


63.2 


15.7 


99.5 


85.9 


54.9 


97.4 


73.2 


38.0 


30.5 


2.4 


0.0 


10.9 


0. 0 


0.0 


68.3 


9.8 


4. 0 


52.4 


9.S 


0.0 


.84.3 


31.6 


11.8 


59.5 


24.3 


3.9 


84.4 


47.4 


12.0 


60. D 


28.6 


4. 1 



*«iBflDitt»fci* 5 * >r *Tfc * s - 3 Jtta i * jicmta 2 ©55 

OH. 4tlC»iBMT-Cli> to«S-3<±»*4*HCfc.fctf CO<Dft» 
KMLTH< OTfctK CCTli, SIT'I C * 

Wot y t-t^£ t«kB«fioii:fi?E«ITeAtffi^*ifl^ 

TSOiK{t*ttM-r*«fcoi=a*s*<, *n<43 5 orfc-fccM 2 5 
r<ofiot*r-c*s« 4 2 5rj5Z±©aac<=*jt>Tcoitta!i i-9-^y 

^a. i*-»t, * *a w o 7 /w*, 0. 5g/f t^^« 
ao^-cax., j^woaffiSsK^sso^ticML-c, ittti 

/Urfe41fcttl. Jt«2fcJtC/lt« 1 1 Ji±Ta£*****«Td4,-C 



#<D^03trm«LfcJ:^C HC*J;tfCO»liiaii, -Mfc, 

*-c£**-*«ja*m*Hiwi ooifttttv^us-3ti3)i;t*5. 
cos -3 Pttttif^r/wattdiis. 0-r >^x*d*urttai4l. 
5^>*-CJ&ofc. 0ic82i6bfc<OfcP]ltoai2C-C. 2 7 5t, 

3 5 Or, 4 2 5t*J Jty5 0 OTOii«fliisl>t 6 0. 0 0 0*f«fcV 

90. ooooanflAatr, bws-3 pc«»?y^*a-r c t^J:r> 
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gx I 

*«*>**/ *Lfc2Ma£lcib-tf >h 

A>»mfiflt 50, OOOSV 90. O00SV 

CO HC SO» CO HC SO, 

S-3P 

2 7 5t 93.0 10.0 16.0 88.5 2.6 2.0 

3 5 OX! 100 87,8 2!. 6 98.0 74. 1 5.9 

4 25TC ID0 80.6 33.3 98.5 82.7 19.2 

5 0 0*0 99,5 83. 1 35.3 98. 1 73.3 31.4 

»X I ICii, Mtt5 4ifcJ:«5 \z H COS -3 PJttBKi. COS - 3 P 
A«^tt»4 6&* (2. Og/f t 1 ) Ol/4tA*0. 5 g/ f 

t '<r>«TG£*£A,rn**»w 1 o ©s - 3»ttctttt ur,. 
oaat u^/t-fc r/aroaofc or^so ,»Mttft-*-c tarn s n 

^ *i= ± ssfe^tta* est -> t * *s * «*» vac * r * t „ 



tt* ¥7-501485 OS) 
n&Jttwu, *<ojb<=tt«txv^e*^o. 5*/f t»©*-c*rr 
o»sm**xi i ks*ij*-**< % cncii, c<t>tta£Bi^fci*©so 

n-C^«. JL9WHHC*? J:tfCOft»*fc*fci!fiJt*ftfc,, COf*- 
Tli*Qa&*'**tt<bftffi*aH-f-**S>J: 

gx I 1 

Aooaat so. ooosv 90. ooosv 

CO HC SO, CO HC SO, 

JfcK3C 

2 7 5 *C 95. 6 10. 0 16. 3 85. 4 4. 9 4, 6 

3 5 OX: 99.6 86. S 18.9 95.0 57.4 12.6 

4 2 5*C 99.9 90.5 35.5 98.1 74.0 33.7 

5 00"C 89.7 83.7 42.2 98. 3 74.0 33.7 



•> A««4t't «J7 (164m l /gOBETSffi9) 446. 2 ttftX 
-tUTT/US*- (150m'/gOBETai«) 4-53. BXMH* 
^t»6ty7-7;K^«ittMH*l. 95g/f t 

S - 3 S C *c<DHK**JSW 1 0 £PJ»fx«2CC* 

■t&mt* ttiasjcicneuTs-3 <*tswio. ax) 

Cij iC^C OtlttfbS**iw|WCT7/U5 ^t>^-3- 
gXJJJ 

AtlDfflK 50. OOOSV 90. OOOSV 

CO HC SO, CO HC SO, 

S-3SC 

2 7 5 "C 25. 4 0. 0 2. 0 31. 0 0. 0 0. 0 

3 5 OX: 71.9 11. 9 5.9 62. 5 IS. 8 4.1 

4 2 5 r 85. 6 28. 9 8. 8 78. 7 29. 3 5.9 

5 0 0 X: 86.3 48.7 20.4 75. 1 42.5 10.7 

anau 

o.o. 5fe-ti*2. og/r t»©e±**ati**-ce£**0j:ic 



4<«'fc,Tl'* 3«G>te6fc«J*Sl*S 1. Os/in 

l-T.A'S 0 5 g/ I n»0«Td//Tfl»«i:^<=T^£^-Sf 

l^bfcffl«*aHK:L-C2. 5tlK(DA]iOi) (0. 9 0 »/ In 

tt*9-f vtTft^iB-f >*©4 0 Ocpe la-y?^ r«SK© 
_LC3-rl,fc. :^<0»^h61f^^S-4 (0. Og//t 
'©EI*. 24HfflJ«<b) , S-5 (0. 5*/f 26*ffl 
*<b> tt£CS8-8 (2. Off/f t»Ofi^ 2 4B*W*fb> 

B. European 13 lode Test Procedure (ECE 8.49 Thirteen lode 
Cycle) 0*-K2, 6 *» J: C* 8* * S 2 0 5 «<fc*-f 9 

C(Dt£«t^lf^li> Georgjo M. 131^1988^2^ 29 B £3/1 4 B CInternati 
onal Congress end Expoaition % Detroit. Hlchigen-C^ W LtzSociety 
of Autoaotive Engineers Publication^ SAE Paper |880715 g>4't:<t 
if **i-CVN*. :oS AEaMK3(Jfl^U5ifflr*-<!:l=J:-7T*^fiaW 

5fe3i-»r, W«ftjtH5. 9 y v h^TA 9 Q^^r*4Cuaa 

ins 687^-4?^^-^^^ — tfA/X>i/>*ffl^T. IsiTlCgt-^J: 7 

iccn^©3a<o»«^>^/u*2 4 *fci*2 5*ra*fl:etffc. *<b 

teJ;Wtt»0Pg^*rT^e^r, J: LA: European 13 lode Test Cycl 
e Procedure* l/fctt**- F^fll l >. -Sl>f:«"J<OftftT'C. 
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»ai«*6. 9'J?F /VCOCuoins 68T 190 HP* - #f- + - £> f < -Hf 
Ktte-K« rpm ft?* (K) WtfADoiflt It) 



8 


2515 


100 


57112 


ID 


2515 


50 


33S14 


6 


16D9 


100 


54915 


4 


1609 


50 


40014 


2 


1560 


10 


21413 


I 


803 


Lot 


128115 



«X1V Clftft) 

tt*MA<5. h;POCP««lns 6BT 190 IIP* - t - V * 4 





TPM 


SOP 


HC 


CO 


B 


0. 097 


0.010 


0.122 


0.48 


10 


0.151 


0. 047 


0.212 


0.68 
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6 


0. 221 


0.016 


0.090 


2. 23 


4 


0. 146 


0.023 


0. 103 


0.52 


2 


0.265 


0.337 


0.541 


2.57 


1 




0. 078 


1.04 


3.01 



- 5 * J: V S - 6 * tt tt U • * © J& « 4- * X V K 9 * * . 

axv 



<p t 

f to 




fist oc> 


SO F 


TPM 


HC 


CO 


S-4 




209 


72 


63 


31 


1 


(0. 0) 


10 


33S 


60 


27 


32 


7 






399 


62 


18 


38 


18 






547 


84 


-40 


44 


27 






572 


79 


-181 


39 


-4 


S-5 




215 


60 


45 


27 


6 


(0. 5) 


10 


343 


58 


28 


41 


63 






549 


91 


-64 


56 


85 






570 


80 


-201 


62 


45 


S-6 




127 


56 


52 


37 


•I 



2 


215 


61 


61 


39 


8 


10 


341 


53 


31 


74 


86 


4 


397 


61 


.22 


82 


87 


6 


554 


89 


-60 


78 


95 


8 


572 


79 


-200 


71 


70 



«©ltttt£T:&<EttOT*> 0. &&*±< ttX/TOtt^ttOt (S-4> . 
fe6&**A,-Cl»*tttt <S-5fcJ:tfS-6> £/SJ«*H±tft**'*- Z 

«XV*?J;yH5-8t»Wl/t, C il±<0 3 «OMK*'*t, A *) 
aSOtWBfc LTOSOFB%£t4te©i«2*<B5©*ICJ&*.*p 
T**} J:->U* SHOtf^r/Utf^Tttl 2 0** 5 7 5 *C©&«ia 

wn^o3atta^>rrt,ii^Tc©tt«o*^iai3:-ctt^*^i;fcw 
£<>«kt*. win*, m*a©s o,a<so a icM<batt*c£T«K« 



cj ) fc.fctf-ttrt:«* < rcoj > «msisucjwL-cia7*iAcrH8 

Titttf a&^A-jX^ttt^v^/vS - 4 l*H Cfc«fctf CO-fcfil 

- 5 *»* J:£f S - 6 ft«»(4l**n.fc & fc*W 
fcli«J"J**X*4&o cni*CO«m©*ft&4*K9l**\Tfc*» 

C4s.fctf CO®fc£«i»-r&<fcS*<fc*i86* C©Ml*Kk£& 
4rffl« d *afc*T&DA * £ <b IC J: -» X flftliz »s£ 6 *i» S . 
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FIG. 7 



FIG. 8 



PCT/U S92/1 0060 

2. ft W <0 € # 

* A * Mfc-b U T - 7 A, I *ttftttitt*J J: C/ttfflfcife 

3 . «f m m n a 

0r 7 / »J *^JRBiA-<;t - '/-f « 0 8 8 3 0 *f * 'J > 
? y K7^;a- I 0 1 

4 . ft a A T 1 0 7 

B * S C* * ft ffi 

A S (6078)#JSdr /]% EB * 7 9 
W IS 3585-225 6 

5 . *fIE«0»m*£ 0 

1 9 9 3*M M8B 
6. 8s«-»ffiOB« 

CI) MiE»toyu CMS**) 




»ft¥7~501485 (19) 
3 1. a&*o. 1**1. og/f i »oi-cffauT^6i)i* 

32. Ssfc*0. 1**0. 5ff/f t'oMTflPftUT^^tt^ 

oEi3 lattKai&fe. 

33. ttSfttfO. 1**1 5 ff/ f i 'Oi*Cff&L/tl^a« 

34. Gsfe*0. 1**1. 0*/f t'Oi-Cffttlt^*!** 

3 5. es%*0. 1**0. 5g/f t'Oi-CffSLT^itt* 
<9*aE3 4 0fcttfftii*<*U 

3 6. ttKSXtfif£fe*<S&*0. 1**1. 0g/f t'Oltft 

37. tttt«ttfit«J*S&*0. 1**1. 0 S/T t«<D*Tft 
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